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Abstract
Using super RS construction method and Gauss decomposition, we obtain Drinfel′d’s
currents realization of two-parameter quantum affine superalgebra Up,q
̂(gl(1|1)) and get
co-product structure for these currents
For quantum affine algebras, there are three realizations or constructions: Drinfel′d-Jimbo
realization [1, 2], Drinfel′d [3] and RS [4] (or affine version of FRT [5]) realization. The explicit
isomorphism between Drinfel′d and RS realization was established by Ding and Frenkel [6]
using Gauss decomposition. Recently, some attensions have been paid to the construction or
definition of quantum affine superalgebras [7, 8, 9]. In this paper, we will use the super version of
RS construction method and Ding-Frenkel isomorphic map to define a two-parameter quantum
affine superalgebra Up,q
̂(gl(1|1)) and get its Drinfel′d’s currents realization. We also calculate
co-product structure for these currents.
The graded Yang-Baxter equation(YBE) takes this form [10]:
η12R12(z/w)η13R13(z)η23R23(w) = η23R23(w)η13R13(z)η12R12(z/w), (1)
where R-matrix acts in tensor product of two 2-D graded linear space V : R(z) ∈ End(V ⊗ V ),
and ηik,jl = (−1)
(i−1)(k−1)δijδlk . It can also be writen in components as:
Rijab(z/w)R
ak
pc (z)R
bc
qr(w)(−1)
(P (a)−P (p))P (b)
= (−1)P (e)(P (f)−P (r))Rjkef(w)R
if
dr(z)R
de
pq(z/w) (2)
It’s very obvious that ηR(z) satisfies the ordinary YBE when R(z) is a solution of graded
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YBE. It can be verified that following R-matrix [10] is a solution of graded YBE (1) :
R12(z) =

1 0 0 0
0 (z−1)qp
−1
zq−p−1
z(q−p−1)
zq−p−1
0
0 (q−p
−1)
zq−p−1
z−1
zq−p−1
0
0 0 0 − q−zp
−1
zq−p−1

(3)
This solution satisfy the unitary condition: R12(z)R21(z
−1) = 1, and it have two deformation
parameters: p and q. From the above solution of graded YBE, we can define two-parameter
quantum affine superalgebra Up,q
̂(gl(1|1)) with a central extension employing the super version
RS construction method [4]. Up,q
̂(gl(1|1)) is an associative algebra with generators {lkij |1 ≤
i, j ≤ 2, k ∈ Z} which subject to the following multiplication relations:
R12(
z
w
)L±1 (z)ηL
±
2 (w)η = ηL
±
2 (w)ηL
±
1 (z)R12(
z
w
) (4)
R12(
z
−
w+
)L+1 (z)ηL
−
2 (w)η = ηL
−
2 (w)ηL
+
1 (z)R12(
z+
w
−
) (5)
here z± = zq
± c
2 . We have used standard notation: L±1 (z) = L
±(z)⊗ 1, L±2 (z) = 1⊗ L
±(z) and
L±(z) =
(
l±ij(z)
)2
i,j=1
, l±ij(z) are generating functions (or currents) of l
k
ij : l
±
ij(z) =
∑∞
k=0 l
±k
ij z
±k.
This algebra admits coalgebra and antipole structure compatible with the associative
multiplication defined by eqs.(4)(5):
△
(
l±ij(z)
)
=
2∑
k=1
l±kj(zq
±
c2
2 )⊗ l±ik(zq
∓
c1
2 )(−1)(k+i)(k+j), (6)
ǫ
(
l±ij(z)
)
= δij, S
(
stL±(z)
)
=
[
stL±(z)
]−1
. (7)
where [stL±(z)]ij = (−1)
i+jl±ji(z).
L±(z) have the following unique decompositions [6] :
L±(z) =
 1 0
f±(z) 1

 k±1 (z) 0
0 k±2 (z)

 1 e±(z)
0 1
 (8)
where e±(z), f±(z) and k±i (z) (i=1,2) is generating functions of Up,q
̂(gl(1|1)) and k±i (z) (i=1,2)
are invertible. Let X+(z) = e+(z−) − e
−(z+) and X
−(z) = f+(z+) − f
−(z−). By the similar
calculation made in [6, 8] for quantum affine (super) algebras, we obtain the following (anti-
)commutation relations among X±(z) and k±i (z) (i=1,2):
[k±1 (z) , k
±
1 (w)] = [k
+
1 (z) , k
−
1 (w)] = 0 (9)
[k±1 (z) , k
±
2 (w)] = [k
±
2 (z) , k
±
2 (w)] = 0 (10)
z± − w∓
z±q − w∓p−1
k±1 (z)k
∓
2 (w)
−1 =
z∓ − w±
z∓q − w±p−1
k∓2 (w)
−1k±1 (z) (11)
w+q − z−p
−1
z−q − w+p−1
k+2 (z)
−1k−2 (w)
−1 =
w−q − z+p
−1
z+q − w−p−1
k−2 (w)
−1k+2 (z)
−1 (12)
2
k±i (z)
−1X+(w)k±i (z) =
z±p− wq
−1
z± − w
X+(w) (i = 1, 2) (13)
k±i (z)X
−(w)k±i (z)
−1 =
z∓p− wq
−1
z∓ − w
X−(w) (i = 1, 2) (14)
{X+(z) , X+(w)} = {X−(z) , X−(w)} = 0 (15)
{X+(z) , X−(w)} = (p− q−1)
[
δ(
w−
z+
)k−1 (z+)
−1k−2 (z+)− δ(
z−
w+
)k+1 (w+)
−1k+2 (w+)
]
(16)
here δ(z) =
∑
k∈Z z
k. The above relations are Drinfel′d’s currents realization of two-parameter
quantum affine superalgebra Up,q
̂(gl(1|1)). It’s very clear that X±(z) (or e±(z) and f±(z) )
are Fermionic type for their anti-commutation relations and k±i (z) (i=1,2) are Bosonic type
elements in Up,q
̂(gl(1|1)) as expected.
Introducing a transformation for currents:
E(z) = X+(zq) F (z) = X−(zq) (17)
K±(z) = k±1 (zq)
−1k±2 (zq) H
±(z) = k±2 (zq)k
±
1 (zp
−1) (18)
then the (anti-)commutation relations for E(z), F (z), K±(z) and H±(z) are:
[K±(z) , K±(w)] = [H±(z) , H±(w)] = 0 (19)
[K+(z) , K−(w)] = [K±(z) , H±(w)] = 0 (20)
w±q − z∓p
−1
w±q−1 − z∓p
K±(z)H∓(w) = H∓(w)K±(z)
w∓q − z±p
−1
w∓q−1 − z±p
(21)(
z+q − w−p
−1
z+p−1 − w−q
)2
H+(z)H−(w) = H−(w)H+(z)
(
z−q − w+p
−1
z−p−1 − w+q
)2
(22)
[K±(z) , E(w)] = [K±(z) , F (w)] = 0 (23)
E(w)H±(z) =
z±p− wq
−1
z±p−1 − wq
H±(z)E(w) (24)
H±(z)F (w) =
z∓p− wq
−1
z∓p−1 − wq
F (w)H±(z) (25)
{E(z) , E(w)} = {F (z) , F (w)} = 0 (26)
{E(z) , F (w)} = (p− q−1)
[
δ(
w−
z+
)K−(z+)− δ(
z−
w+
)K+(w+)
]
(27)
The co-product structure for currents can be calculated directly from (6)(7):
△
(
K±(z)
)
= K±(zq±
c2
2 )⊗K±(zq∓
c1
2 ) (28)
△
(
H±(z)
)
= H±(zq±
c2
2 )⊗H±(zq∓
c1
2 )− (p+ q−1)F±(zp−1q−1∓
c1
2
±
c2
2 )H±(zq±
c2
2 )⊗
H±(zq∓
c1
2 )E±(zp−1q−1∓
c1
2
±
c2
2 ) (29)
△
(
E±(z)
)
= E±(z)⊗ 1+K±(zq∓
c1
2 )⊗E±(zq∓c1) (30)
△
(
F±(z)
)
= 1⊗ F±(z) + F±(zq±c2)⊗K±(zq±
c2
2 ) (31)
ǫ
(
K±(z)
)
= ǫ
(
K±(z)
)
= 1 (32)
ǫ
(
E±(z)
)
= ǫ
(
F±(z)
)
= 0 (33)
3
where E±(z) = e±(z∓q) and F
±(z) = f±(z±q), then E(z) = E
+(z) − E−(z) and F (z) =
F+(z)− F−(z).
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